TENNIS RACQUET EQUIPPED WITH A TENNIS BALL RETRIEVER 
flf Invention 

The present invention relates to a retrieving device and, more par.iou.arly, to a retried 
deviee for attachment upon a tennis racquet so as to retrieve tennis balls therewith. 

Bnrlrciw 1 nf t h « invention 

The prior art provides a very interesting history of ft. arts' unsuccessful attempt to utilize 
Velcro®-type materials* combination with a tennis racquet to serve as a ball retriever. The 

M Pa,en,No, 2,594,037b, Gene Muslin theorized that a cloth wrapper wtthhooks 
including catching elements made of smoout layers of fastening retention threads attached toa 
tennis racquet would allow the tennis player to retrieve the bal. without bending down or 
stooping The French patentee disclosed numerous positions for attaching the cloth with hooks 
to the tennis racquet. The French patentee fails, however, to provide any enabling guidance as 
i .owhattypeofclothwithhookscouldbeutihzedforthispurpose. The patent literature 
3 collectively reveals that the positioning and configuration of the retrieving element upon the 
j racquet by the French patentee would not .end itself to effective grasping and retrieval of a 
3 grounded tennis ball. 

3 Another early patent to Peter Ross (U.S. Paten, No. 3,874,666) proposes the use of what 

is referred to as mid-temp Velcro®. Apparently, as indicated in the paten, the Ross retriever 
includes an outer surface equipped with stainless hooks which, when emplaced upon a tenms 
racquet, wi.l hook onto the nap of a tennis ba... A subsequent patent, U.S. Paten, No, 4,834.393, 
to Joseph A.Feldi in discussing the shortcoming of the Ross retriever indicated that the stainless 
steel hooks as taught by U.S. Patent No, 3,874,666 to Ross, had two major drawbacks. F.rst, tt 
was extremely difficult to pick up a tennis ball with the Ross system with success only tn one ou, 
of five tries. The second problem was indicated thafafterjustafew retrievals using the 
standard tennis bail the ba.1 covering becomes fuzzy and no longer useful in norma, play." In 



orde Hooverco m e to inabm,y.oeffective,yretnevea.ennisbaUwi*ahoo k ed m a^ 
materials. 

Another early patent to Steven M Schubert entiUed "Racket Mounted Tennis Ball 
Retriever" of US. Paten, No. 4,2, 0,327 makes reference to a tennis baH retriever sold under the 
trademark "GRAB-R" which consisted of an adhesive strip containing countless tiny hooks for 
, adherence to the rounded frame at the head of the racquet. Schubert indicated that in order to 
I permit the GRAB-R to retrieve the tennis ball, the tennis player must firs, secure the ball under 
% the foot to keep if from scooting away and then engage the racquet retriever onto the ball and 
t twist the racquet so as to snag the hooks into the covering pile. 
= Recognizing the inability for hooked fabric materials, such as Velcro® hooks, .0 

5 effectively retrieve a tennis W when attached to a flat or convex surface, the Schubert patentee, 

" racquet The cup provided an internal cavity of a concave configuration conforming 
3 substantially to the configuration of the arcuate periphery of a tennis ball. By compressing the 
grounded tennis ball against the cup, an improved interlocking engagement of the hooked and 
curling .ooped fabrics was achieved by simply decompressing the tennis ball (i.e. lifting) whtch 
action apparent allowed the hooks and tennis pile to interlockingly intermesh onto one another. 
This design significantly increases the contacting surface of the hooks allowing the weak 
hooking efficacy ofmany hooks to provide sufficient attachmen.to lift the ball from the ground. 
Schubert indicates that if the fabric section is placed on the convex surface or even on a planer 
surface, which would be applied tangentiaUy against the ball, the retriever would be meffecrive 
for snagging the hooks into the piled bops of the ball and lifting the ball. Because of the 



LJ^-^*.— ^*^ rffc - ,,,,c * ,, ' ,,,,,M,,,ly ^ 

remeveragainstthecourtedtennisbaH. 

AsomewhatsimilarbaU-retrievingappara.us.sd.sdosed.naS.P^A'o- 

" securely grip the tennis ball. 

1 t e nnlsba ,THe & eee„dsof A ea OT s i „c 1 udeap te a 1 , y ofhoo km ea I1 s di sp»e ^ 
ofVelcro® tape could also be used. 

^Hoo^ofapo^He — — — " L 

^^r^ — «... 



th ese cup-shaped retrieving devices are re.auve.ybu.ky^eyca^ot be affixed «o the .e m ,s 

simply as a flat strip attached to the surface of the racquet rim or as an attachment upon the 
convex surfaceofthe tennis racquet head. The prior ar, solution to the ineffectiveness of 
Ve.cro8-.ype fasteners is to increase the interfacing surface by designing the retriever to 
extensively cup the ball so tha, the ineffective hooks are then present in sufficient numbers to 
allow the ineffective hooks to lift the tennis ball. 

In each of these situations, the prior art teaches that the tangential contact and use of such 
l0 aretainerfaiistoprovideasufficientnumberofhookssoastoeffectivelygraspandretainthe 

n tennis ball. The applicant desired to utilize a hooked fabric attachment which cou!d be 

% ^^b^dmply^-^co^of^^W-^*. Unexpectedly, the 
': applicant has discovered that a very narrow range of hooked fabnc matenals which, when 
J attached to the tennis racquet, possess unexpectedly superior ball-retrieving efficacy 
" notwimstandingmaking only tangential contact between the hooked material and me tennis ball 

o „ap te ^^^.M«*** d '• l - ,Ntl- * i '* ,a, '' 

5 be placed upon the tennis racquet head without adversely affecting the player's use of the 
° racquet The retriever is light in weight and does no, alter the balance of the tennis racquet. 
When it is desired to retrieve a courted ball, the tennts player merely extends the retrieving head 
so as to tangenually contact the surface of the tennis ba.1 with the retriever and tangentially hook 

device exhibits extraordinary hooking and lifting efficacy. Simply tangential contact results tn a 
surprisingly superior engagement efficacy upon initial contact with the tennis ball. The 
25 retrieving device has been effective upon all of the major brands of tennis balls. 



20 

so as 



4 



Le,— gth e„ee dt c b en d ov CTan( — retti eve ^ W1 & o m t We .ound. 
Unlik e, h e — ^cup-shapea^sba.— g a— 

H ^a^cana— ^^to***-****"™*— 1 "* 

a ashoul a e r,wi 1 lhooka n dliftate m isballupo„ M .gentialcon.act. 

(eg „ 71 ^v,0, lra noHess).ope rra Meepe r pe„e trati o n of*eHoo k sso, t o™o r e 

* ♦u-r.ilP fibers hooked by the hooks. The average 
(e.g. 1.13 mm) so as to allow more space for the pile fibers y 



. , , , r e « 1 91 mm) than other hooks tested which reflects in more 

Rgureld e P ic,sate m israc,uet 1 „whichashoui d erpo rt io n ofthetem 11 srac qU ethe adl s 
equipped with the tennis bafl reaver anachments of this inventton. 

agential contacting and hooking onto a tennis ball. ^ 
10 P^e^depictstangentiallyhookingandHflingof.hehookedtenn.sbal.wtththe^ 

:3 retriever illustrated in Figure 2A. 

• Figure 3i,lustra,es a view of a hook and loop fastener materi, wh.ch ,s used as a hook 

source for the attachments shown in the figures. 

« Fi gu r e5isama g nifledviewdepictinga» 1 so,atedhookshow„inF lg ure4. 

G of the tennis racquet. 

3 FiglI re7isanenlargedcross-sectionalvie W takena.on g .ine7-7ofF Ig ure6. 

25 lid mate! 30 onto the tennis ball T. Unlike previous tennis ball retrieving attachments to 
25 hooKea mdicn Velcro®-type material, 

tennis racque, which normally required a cup-typerecetvnrg fitted wtth Velcro 

tennis racqu u^n T to be retrieved simply by tangentially 

the present invention uniquely allows the tenms ball T to be 



5 on,oa.e„„ i sbanp«esoa S topenniti.sHfting«here W i*. CQUetlahead 

" ^e.^senU— ^^^^^^ 
lea — e^se^peaw^ana^ve^S 

25 ^shoulderllsoas.openni.restnngingorotemain.enanceofracquetl. 

" r^eS—s aS— TMin aus t „a l&St ene r S J 3S 26 ,a h oo k a n a 1 oop— > 



5 secut e*ehoo k ed„ y .onfab ricm a,e ri an« t oashou 1 de rrcg io„nofa t e mlSr ac q ue,n.T ll e 

adhesive backing 33 is similarly protected by a strippable plastic stnp P c - 

^preferred positioning ofthe hooked materia! 30 upon the tennis rac q ue, 1 along the 

"i ^U,f to hooW^ 1 a^30i.^»P«.P^^»- rtof,hen,,,1, " 

| shownmFiguresl^lMandT. Tne most preferred positionmg for ta,gentia„y contact^ 
» of the ball with the tennis racquet is between ten o'clock and 2 o'clock positrons. 

« n^onnronomamentssoas.oinrpansufficientrig.drty.o.heindividu^ 

20 hooksjnnahookingpositionandliftthetennisballT. In general, the effective hooked 

.naterials 30 utilized herein are constructed of monofflament nylon hook 31 as depicted inF.gure 

work In addition, the hookde P thH d is also generally deeper in comparison to those Velcro® 
brand booked fastener strips which fail to possess the necessary properties m order to retnevea 



u •* It has accordingly, been unexpectedly discovered 
tennis ball upon tangential contact therewith. It has, according y, 

5 as illustrates by Figure 2B and 4. 

^lamenthoo.sutilizedherei.ithasbeenfound.atan average diameter a of greater than 

ino rder,o P rov,de sufficient hoc, tenacity to retain hoc, 3! integrity and hold the tennis a„ 

S3 of anavera g ehei gh ...lesst h an,, 5mm are ineffective, while mose of at least 1,0 mm and 
t advan.geous.ysreaterUianl.SOmm exhibit more enhanced hooking characteristics for use 

^ herein. 

J heightofthehook in combination v,,h thicker diameter apparently allows the hoox to more 
W of hooked materials. 

" materials* herein. The wider hook dimension W in cooperative combination withthe hook 
" andliftedbytheretrievingattachmentaOherein. The average width , of the individua, hooks 

averagehooks having a hook width w ranging from about 1 , mm to about 1 .3 mm and bemg 

particularly adaptable herein. 

AsmenUoned,theavera g edep.hH d ofthehookedmaterials30usedherein,sdeeper 



apparently a more tenacious hook 31, making 

individual hooks 31 P fficacv of the material 30 

;rr:rr: ^ :== : 



10 inchandpreferablyofatteastSOOhookspers^einch 

Example 



l AteitWaS une^ ly — ihatapart* — '--^T 

« chem ical andphysicala— — - t0to 77^ fte nn isra c qU e, Exceptfor 
| types of hooked materials were adhesively placed to .he materia* 

1 — — -<^— -o f ,hemateria 1W i, 

25 between different types , hm v the nap albeit insufficient to 

uponihosehookedmaterialsexhibiUngatendencytohookthenp, 



„ • tan For test purposes, a hooked material exhibiting no 
effectively retrieve a eourted reruns ball. For purp 

hooking and lifting efficacy was ine.nded in the study ^ 
Slxtyps so f eo m merei,"hookand,oop"and molded ~ 

newba,. XbetypesofFastenerstestedindnsexamplewereasFollows. 

t Q8" Distributed by H&L 

% . Yetao&ir^^ Ang eles, California 

Produets, Ine. and purchased at Sherman Way Rs at a density „f over 300 per 

s Specifications: 8.0 mil diameter ^»^f^ mm , mea „ width - 1 .01 mm, mean 

H ^aie inch. Hook dimensions: mean height 

" hook depth -0.51 mm. 

W . .^-HoflkiSl Obtained from Rubenstem 

aS^v^^ inch . Hook dimensions: mean 

« u H^tMenards stores, La Crosse, Wisconsin 

0 . y etofi ®ir a nd^n«. '^^f Chester, NH. Specifications: unknown, 

"\AV A #8" bulk material purchased at Ace Hardware, La 
^^^gt7o n tok.pew,thlS0hooke,emen, S per 

square inch. 

^eetypesofmaiorbrandnametemnsballswereusedinthe above tests: 
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. wi.sonChampionshrp.manufac ^^^^^^ 
. Dunlop Tournament, manufactured by Dunlop .Sport 0^ ' 
. Perm Medalist, manufactured by Perm Racquet Sports, Phoenix, An 

Eachoftnesixtypesoffastener strips Hsted above were tested to determine ,f they were 

capab.eofpic^uptennisbaUsinat.east.ooutofu.eeconsecu.Weanempts.EacH.peof 
eachonadifferentbaU). ,f a certain type of fastener worked, „ was then further teste .n 

pick up the ball two out of three times. 

After each bal. was tested, the coins were removed and weighed to determine the 

aisomeasuredandrecordedsoa-totaipick-upwetghrCseeTabie.attache^couidbe 

balance (S.N. 23365). 

The followingTablei tabulates the comparative efficacy of the ScotchmateTM and 

) commercially available tennis balls. 
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TABLE 1 



attempts. Total Pick-Up Weight 

D .,«, Binh t Additional Weight to Fa.lure Total 

Tennis Ball Weight 

VelcroHook#88 Scotchmate 



BalUE 




2^3 weights for the two tested hook and loop fasteners. 

B TABLE 2 

w . r . penn (Scotchmate vs. Velcro) 

U „ t „ = w P | C ro^ Wilson (Scotchmate vs. Velcro) Samples for Means 

Dunlop (Scotchmate vs. Velcro) s , e for Means t-Test. Pairea .wo 

t-Test: Paired Two Sample for Means t-Test. Pairea 

w r o Var. 1 VaLl 272 256 96.8333 

30 ^ Mean 359.09 104.2667 Mean 27*** ^ 

JU Mean 350.49 131.5633 Mean 16 Vanance l 

w " 297 55 293.725 vanance 214.9/^ observations 3 J 

Vanance 3 observations 3 Pearson Corr. 0.95430 

Observations 3 Pearson Corr. 0.9470 Hypothesized Mean D 0 

Pearson Corr. 0.29818 Hypothesized Mean D 0 Hypothec ^ 

- EH lis faasa as. <— 
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Am „ee— ions .a-—- — o-— dualbo^ 

variable power dissecting microscope. A "Mitutogo" digital micrometer was used * ™ ^ 
I— (S . N ,0 5 U03,X h e re s U ltso fto e— ,e tabulated tn tbe f o,low,„g 



Table 3. 



Scotchmate TM 


Height 


Wjdih. 


Depth 


1.78 


1.14 


0.81 


1.80 
1.85 


0.95 


0.58 


1.15 


0.94 


1.86 


1.11 


0.60 


1.88 


1.03 


0.62 


1.94 


1.26 


0.59 


1.95 


1.27 


0.50 


1.99 


1.20 


0.57 


2.00 


1.08 


0.88 


2J21 


1.06 


QJI 


1.91 


1.13 


0.71 


0.08 


0.10 


0.17 



Velcro® Hook 


#88 


height 


Width 


BeBih 


1.76 


1.00 


0.59 


1.46 


1.07 


0.44 


1.71 


1.07 


0.40 


1.67 


1.06 


0.44 


1.65 


1.06 


0.43 


1.82 


1.04 


0.56 


1.64 


0.92 


0.51 


1.60 


0.82 


0.58 


1.69 


1.08 


0.60 


LZ0. 


1QQ 


0.55 


1.67 


1.01 


0.51 


0.10 


0.08 


0.08 




Resulti 



Velcro® Hook #65 


Heigh! 


Width. 


Befiffi 


1.50 


0.98 


0.44 


1.46 


1.11 


0.38 


1.33 


1.10 


0.59 


1.36 


0.85 


0.57 


1.24 


0.93 


0.57 


1.40 


0.94 


0.71 


1.38 


0.89 


0.65 


1.40 


0.91 


0.79 


1.29 


0.82 


0.81 


131 


0.94 


0.59 


1.37 


0.95 


0.61 


0.08 


0.10 


0.14 



S MmaybeobservedfromTableslarKiZ.only.wo.ypesoffa.teninghoo.edstrips 
.randirtdustnalfastenermanufacturedbySMCompanyand^theVelcro^ 

ma n u f acU,redby3MCo m pa„ywasclearlys h owntobe superior, tbe Veicro® Hoot *SS 
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fastener strips tested (see Table 1 attached). The Scotchmate-rM fastenernot 
pickednpapp— lyth reet i r n esa S r n uc h we ig Ht„„avera g eas.heVe 1 ero»Hoo k m« 
p.ckedup pp , fa n„res The Velcro® Hook #88 fastener often was found 

also did so consistently w,th mmimal fatlures. The 

. W -« h ^««««--^ Whd,0,,B * ,,,d,,ft 

3 Hook^Sfastenerwhentesteduponallthreeofthentajorbrandsoftennisballs. 

S Ve,cro e Hook #8 8orHoo k# 65fastc»erst ri pstested ( seeTable3, The avcra g e ok he 8 ht, 
^handdepthcalculated for the Velcro® Hook *65 fastener strip tested was 1.37 
^r;— TO brandr„d U s,rta,faste n erstripwasclear, y s U pe n ortoall,he, yr . 
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other fastener strips cannot. Collectively, the larger diameter (and thereby probably m °™ 
hoo.inthree^erentpressure-sensitiveadhesive numbers, namely S. 526, SB - and 



allow for restringing or other maintenance to the head. 
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